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(54) TRANSPORTING DEVICE 
(57)Abstract 

PURPOS& To provide a transporting device capable of supplying 
electric power to the drive means of a holding part without providing 
long wiring along a transporting arm. 

CONSTITUTION: A transporting device is provided with a transporting 
arm 1 1, a hand 12 which is located at the top of the transporting arm 1 1 
and provided with a holding part 14 for holding a semi-conductor wafer 
5, a solenoid valve 19 which is located on the hand 12 and drives the 
holding part 14, and a solar cell 20 which is located on the hand 12 and 
converts light energy into electric energy to supply it to the solenoid 
valve 19 by receiving light 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The transport device provide a conveyance arm, a grasping means with the grasping section which is prepared 
in the point of this conveyance arm and grasps a grasped object, the driving means that are prepared in this grasping 
means and drive the aforementioned grasping section, and a photo-electric-translation means to transform this light 
energy into electrical energy, and to supply the aforementioned driving means by being prepared in the aforementioned 
grasping means and receiving light, and carry out a bird clapper as the feature. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to improvement of electric supply structure especially with respect to the 

transport device (henceforth a robot) which grasps and conveys for example, a semiconductor wafer. 

[0002] 

[Description of the Prior Art] This kind of robot had the conveyance arm, and has prepared the hand (grasping means) 
with the grasping section for grasping a semiconductor wafer to the point of this conveyance arm. The above-mentioned 
grasping section is driven by driving means, and these driving means are connected to the feeder system through wiring. 

[0003] When carrying out a deer and grasping a semiconductor wafer, electric power is supplied by driving means 
through wiring from a feeder system, the grasping section drives by these driving means, and a semiconductor wafer is 
grasped. By the way, the above-mentioned wiring is attached in the outside of a robot's conveyance arm through a 
supporter in the state where it curled, or is formed inside the conveyance arm, 
[0004] 

[Problem(s) to be Solved by the Invention] However, when wiring was formed in the outside of a conveyance arm, there 

was a problem of wiring having 'rubbed against a supporter, and it having been damaged, or generating dust 

[0005] Moreover, when wiring was formed inside a conveyance arm, in order that there might be no wiring space that a 

conveyance arm is the thing of a thin film integrated circuit, there was a possibility that it might be damaged in the 

flection of a conveyance arm. Then, this invention aims at offering the transport device which enabled it to supply 

electric power to the driving means of the grasping section, without forming wiring along with a conveyance arm. 

[0006] 

[Means for Solving the Problem] It comes to provide in a grasping means with the grasping section which was made in 
order that this invention might solve the above-mentioned technical problem, is prepared in the point of a conveyance 
arm and this conveyance arm, and grasps a grasped object, the driving means which are prepared in this grasping means 
and drive the aforementioned grasping section, and a photo-electric-translation means change this light energy to 
electrical energy, and supply to the aforementioned driving means by being prepared in the aforementioned grasping 
means and receiving light in light 
[0007] 

[Function] It enabled it to supply current to driving means, without forming long wiring along with a conveyance arm by 
preparing the aforementioned driving means and a photo-electric-translation means in a grasping means, receiving light 
by this photo-electric-translation means, transforming a light energy into electrical energy, and supplying the 
aforementioned driving means. 
[0008] 

[Example] Hereafter, this invention is explained with reference to one example shown in drawing 1 - drawing 7 . 
[0009] Drawing 6 shows the processor of a semiconductor wafer and one in drawing is a load lock chamber. The middle 
room 2 adjoins this load lock chamber 1, and the processing room 3 aajoins this middle room 2 further, 
[0010] A robot 10 is formed in the above-mentioned middle room 2, and conveyance of the semiconductor wafer 5 
between the shelf 9 in a load lock chamber 1 and the chuck 4 in the processing room 2 (grasped object) is performed by 
this robot 10. The let gate valve 6 which leads outside, and the 2nd gate valve 7 which leads to the above-mentioned 
middle room 2 are formed in the above-mentioned load lock chamber 1. Conveyance of the semiconductor wafer 5 
between the above-mentioned load lock chamber 1 and the exterior closes the 2nd gate valve 7, and is performed by 
opening the 1 st gate valve 6 wide. 

[001 1] At least two steps of shelves 9 of the above-mentioned load lock chamber 1 are formed, and can contain now an 
unsettled semiconductor wafer.and every at least one unsettled semiconductor wafer [ finishing / processing ]. 
[0012] Conveyance of the semiconductor wafer 5 between the above-mentioned load lock chamber 1 and the 
processing room 3 is performed by opening the 2nd and 3rd gate valves 7 and 8, after closing the 1st gate valve 6 and 
making the inside of a load lock chamber 1 equal to the pressure of the middle room 2 and the processing room 3, or a 
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predet rmined gas atmosphere. As mentioned above, the robot 10 of this invention is used in the interior of a room 
intercepted from the outside, as described above. By the way, the above-mentioned robot 10 is constituted as shown in 
drawing 1 . That is, 11 in drawing is a conveyance arm and the hand 12 as a grasping means is attached in the point of 
this conveyance arm 1 1. The grasping section 14 which grasps the semiconductor wafer 5 is formed in the above- 
mentioned hand 12. 

[0013] The above-mentioned grasping section 14 is constituted by the heights 15 and 15 as shown also in dra wing 5 
formed in the point of the above-mentioned hand 12, and the preseer-foot arm 16 which presses the above-mentioned 
semiconductor wafer 5 according to the spring force to these heights 15 and 15. 

[0014] As shown in the point of the above-mentioned presser-foot arm 16 also at drawing^., it is equipped with a chip 

17 free [ attachment and detachment ]. and the above-mentioned semiconductor wafer 5 is pressed through this chip 
17. Furthermore, on this presser-foot arm 16. the piece 18 of adsorption made with the magnetic substance has fixed, 
the solenoid 19 as driving means prepares in the above-mentioned hand 12 — having — this solenoid 19 — the piece 

18 of adsorption of the above-mentioned presser-foot arm 16 — alienation — it has countered 

[0015] Moreover, the solar battery 20 as a photo-electric-translation means is attached in the above-mentioned hand 
12. It connects with the above-mentioned solenoid 19 elcctrioally, and this solar battery 20 supplies current 
[0016] In addition, it is comparatively dark in the inside of the middle room 2 in which the above-mentioned robot 10 is 
installed, the load lock chamber 1 where a hand 12 goes in and out, and the processing room 3, and it is set as the 
luminosity which the solar battery 20 attached in the hand 12 operates actuators, such as a solenoid 19. and does not 
make generate current required for **. 

[0017] On the other hand, as shown in drawing 7 , the 1st for irradiating a light required operating a solenoid 19 and the 
2nd light source 21 and 22 are arranged in the load lock chamber 1 and the processing room 3 to the solar battery 20 of 
the hand 12 put on the wafer transfer position to the above-mentioned shelf 9 and a chuck 4. 

[0010] Moreover, it connects wrth the drive motor which is not illustrated through the 1st and 2nd drive arms 25 and 26, 
and the above-mentioned conveyance arm 11 moves and circles by the drive of this drive motor. 

[0019] In carrying out a deer and conveying the semiconductor wafer 5 in a load lock chamber 1 in the processing room 
3, by the drive of a drive motor, the 2nd and 3rd gate valves 7 and 8 are opened wide, and the conveyance arm 11 
moves forward through the 1st and 2nd drive arms 25 and 26, and as a two-dot chain line shows to drawjngJS , it lets 
out in a load lock chamber 1. 

[0020] At this time, light is irradiated from the 1st light source 21. light is received by the solar battery 20, photo 
electric translation of this light is carried out, and current is passed by the solenoid 19. Thereby, as a solenoid 19 is 
excited and it is shown in drawing 4 , the fixing disc 18 of the presser-foot arm 16 adsorbs, and it is estranged from the 
position where a chip 17 should press the semiconductor wafer 5. 

[0021] From this state, a hand 12 goes up, the semiconductor wafer 5 on a shelf 9 is lifted, and, subsequently the 1st 
light source 21 is switched off. Thereby, a solenoid 19 is demagnetized, it presses down, as shown in drawing_3 , and an 
arm 16 returns according to the spring force, presses the semiconductor wafer 5 with the chip 1 7 of a point, it is made 
it to carry out a pressure welding to the heights 15 and 15 of a hand 12, and it carries out compression maintenance. 
[0022] Thus, after carrying out compression maintenance of the semiconductor wafer 5 T by the drive of a drive motor, 
while the conveyance arm 12 retreats from the rod lock chamber 1, it circles, and is sent into the processing room 3. At 
this time, the semiconductor wafer 5 is located above a chuck 4, and, subsequently the 2nd light source 22 is turned on. 
As a solenoid 15 is excited, it adsorbs and the adsorbent 18 of the presser-foot arm 16 shows drawing ^ . a chip 17 
estranges from the semiconductor wafer 5, and compression maintenance is canceled by lighting of this 2nd light source 
22. The appropriate back, the oonveyancc arm 12 is dropped, the semiconductor wafer 5 is laid on a chuck 4, while 
making the conveyance arm 12 leave the processing room 3 and returning it to the middle room 2, the 3rd gate valve 8 
will be blockaded and the semiconductor wafer 5 will be processed in the processing room 3. 

[0023] As mentioned above, in order to irradiate light from the 1st and 2nd light sources 21 and 22, to carry out photo 
electric translation of this light by the solar battery 20 and to operate a solenoid 19. it is not necessary to prepare long 
electric wiring along with the conveyance arm 11, and neither the injury on wiring nor a possibility that dust may occur is 
also like before. 

[0024] In addition, although various lamps can be used for the above 1st and the 2nd light source 21 and 22 in 
consideration of the thermal influence which it has on each indoor temperature, the aperture which can be opened and 
closed instead of a lamp may be prepared, and an external light may be used. 

[0025] Moreover, the quantity of light of the above 1st and the 2nd light source 21 and 22 is made adjustable, and 
movement of a chip 17 is made loose for the quantity of light gradual increase or by making it gradually decrease, or 
opening and closing an aperture gently, the shock by contact of a chip 17 is eased, generating of dust is prevented much 
more certainly, and you may make it maintain a surrounding air cleanliness class good at the time of lighting and putting 
out lights. It seems that in addition, this invention is not restricted to the one above-mentioned example, and may be 
shown in dr awing 8 - drawing 1 [3 . 

[0026] That is, in this example, the 1st and 2nd solar batteries 32 and 33 are arranged in the upper surface section of a 
hand 31. and DC motor 34 as drivinc means is formed between these [ 1st ] and the 2nd solar battery 32. and 33. 
[0027] The operation tube 38 in which the female screw section 37 was formed is screwed on inner skin by the motor 
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shaft 35 in which the male screw section 36 was formed in the periphery side of the motor shaft 35 of above-mentioned 
DC motor 34 as shown in drawin g 10 , and this male screw section 36 was formed. Bellows 39 was formed between the 
abov --mentioned motor shaft 35 and the operation tube 38, and the ends have fixed in airtight A chip 40 is attached in 
the point of the above-mentioned operation tube 38, and the spring section 41 is formed in the center section. Above- 
mentioned DC motor 34 is electrically connected to the 1st and 2nd solar batteries 32 and 33, as shown in draw ing 13 . 
[0028] A deer is carried out, with the light source which was prepared corresponding to the 1st solar battery 32 and 
which is not illustrated, if light is irradiated at the let solar battery 32, current will flow to DC motor 34 and the motor 
shaft 35 will rotate in the predetermined direction. By rotation of this motor shaft 35, as an operation tube 38 moves 
forward and it is shown in dra wing 10 , while flange 39a by the side of movement of bellows 39 contacts a part of hand 
31, the nose of cam of a chip 40 presses and holds the semiconductor wafer 5 by some spring force further. 
[0029] Moreover, with another light source which was prepared corresponding to the 2nd solar battery 33 and which is 
not illustrated, when light is irradiated at the 2nd solar battery 33, as the current of positive/negative reverse flows to 
DC motor 34, the motor shaft 35 rotates to an opposite direction and it is shown in drawing^ , an operation tube 38 
retre ts, a chip 40 separates from the semiconductor wafer 5, and press maintenance is canceled. In addition, when light 
is irradiated only at one of the two of solar batteries 32 and 33, since resistance is high, connect, it is satisfactory [ the 
solar battery of the direction which does not irradiate light J. Moreover, when the light which has a difference in 
luminous intensity is simultaneously applied to the 1st and 2nd solar batteries 32 and 33. the current equivalent to both 
difference flows. 

[0030] Furthermore, although the same flat surface of a hand 31 is equipped with the solar batteries 32 and 33 of two 
sheets and ft was made to irradiate light by turns one side at a time in this example, it is good as for two or more sheets 
in a solar battery, and a solar battery may be installed in the rear face of a hand 31. Moreover, to a solar battery 32 and 
a solar battery 33, the light source is prepared separately, or the sense is constituted possible [ change ], and you may 
make it apply light to each alternatively. 
[0031] 

[Effect of the Invention] A grasping means with the grasping section which will be prepared in the point of a conveyance 
arm and this conveyance arm, and will grasp a grasped object if this invention is depended as explained above. By being 
prepared in the driving means which it is prepared [ driving means ] in this grasping means and operate the 
aforementioned grasping section, and the aforementioned grasping means, and receiving light Since it comes to provide a 
photo-electric-translation means to transform this light energy into electrical energy, and to supply the aforementioned 
driving means, like before Electric wiring is made to curl, arrange on the outside of a conveyance arm or Or while having 
not said that wiring receives damage or dust is generated from the portion like [ tn the case of having arranged inside a 
conveyance arm ] and being able to supply electric power certainly, the effect that an air cleanliness class is also 
maintainable good is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing l] The plan showing the hand attached in the conveyance arm of the robot which is one example of this 
invention. 

[Drawing 2] The cross section shown along wrth the I-I line in drawins 1 . 
[Drawing 3] The plan expanding and showing the A section in drawing 1 , 
[Draw ing 4] Explanatory drawing of the A section in drawing .1 of operation. 
[Drawing 5] The cross section shown along with a drawing 1 China-Russia-RO line. 

[Drawing 6] The plan showing the processor of a semiconductor wafer equipped with the robot of drawing 1 . 

[Drawing 7] The side elevation showing the processor of the semiconductor wafer of draw ingjj . 

[ Drawing 8] The plan showing the hand attached in the conveyance arm of the robot which are other examples of this 

invention. 

[Drawing 9] The cross section shown along with the HA-HA line in drawing 8 . 

[Draw ing 10] The cross section of a mechanical component shown along with the **-*=* line in drawing 8 . 
[Drawing 11] The cross section showing operation of tine mechanical component of dra wing 10 . 
[Drawing 12] The cross section shown along with the Hooch line in drawing 8 . 

[Dr awing 13] The plugging chart showing connection between the mechanical component of d rawing 10 , and a soiar 
battery, 

[Description of Notations] 

11 [ — 12 The grasping section, 31 / — A hand (grasping means), 1 8 / — A solenoid (driving means), 34 / — A DC 
motor (driving means). 20, 32, 33 / — Solar battery (photo-electric-translation means). ] — A conveyance arm, 5 — t 
semiconductor wafer (grasped object), 14 



[Translation done.] 
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